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, 2 1 ( 1).
A $h$ $\mathrm{M}\mathrm{N}$ , $\mathrm{B}$ $h$
AB . , 2 $h$ .
2 , $\mathrm{C}$ . ,
$\mathrm{A},$
$\mathrm{B}$ $\mathrm{C}$ $2h$ . $6h$ ,
$E=\mathrm{E}\mathrm{J}/\mathrm{F}\mathrm{I}=3h/h=3$ , $A=\mathrm{K}\mathrm{J}/\mathrm{K}\mathrm{D}=14h/6h=7/3$
. , ,
Mizushima& Shiotani [3] ,
. $d(=2h)$ ,
1 $h$ . , $x$ ,
$y$ .
2 , $\omega$ $\psi$ .
, $h$ $U_{0}$
, .
$\frac{\partial\omega}{\partial t}=\frac{\partial\psi}{\partial x}\frac{\partial\omega}{\partial y}-\frac{\partial\psi}{\partial y}\frac{\partial\omega}{\partial x}+\frac{1}{Re}(\frac{\partial^{2}\omega}{\partial x^{2}}+\frac{\partial^{2}\omega}{\partial y^{2}})$ , (2)
$\omega=-(\frac{\partial^{2}\psi}{\partial x^{2}}+\frac{\partial^{2}\psi}{\partial y^{2}})$ , (3)
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, $\mathrm{Z}$ $\tilde{Z}M_{Z}$ , A
$A$ $A=\tilde{A}M_{A}/(ZM_{Z})$ . $\mathrm{B}(\mathrm{S}\mathrm{C}\mathrm{N}^{-})$ $\mathrm{C}(\mathrm{F}\mathrm{e}\mathrm{S}\mathrm{C}\mathrm{N}^{2+})$
, $A,$ $B,$ $C$
.
$\frac{\partial A}{\partial t}+\frac{\partial\psi}{\partial y}\frac{\partial A}{\partial x}-\frac{\partial\psi}{\partial x}\frac{\partial A}{\partial y}$ $=$ $\frac{1}{Sc_{A}Re}(\frac{\partial^{2}A}{\partial x^{2}}+\frac{\partial^{2}A}{\partial y^{2}})-k_{A}^{+}AB+k_{A}^{-}C$ ,
$\frac{\partial B}{\partial t}+\frac{\partial\psi}{\partial y}\frac{\partial B}{\partial x}-\frac{\partial\psi}{\partial x}\frac{\partial B}{\partial y}$ $=$ $\frac{1}{Sc_{B}Re}(\frac{\partial^{2}B}{\partial x^{2}}+\frac{\partial^{2}B}{\partial y^{2}})-k_{B}^{+}AB+k_{B}^{-}C$,
$\frac{\partial C}{\partial t}+\frac{\partial\psi}{\partial y}\frac{\partial C}{\partial x}-\frac{\partial\psi}{\partial x}\frac{\partial C}{\partial y}$ $=$ $\frac{1}{Sc_{C}Re}(\frac{\partial^{2}C}{\partial x^{2}}+\frac{\partial^{2}C}{\partial y^{2}})+k_{C}^{+}AB-k_{\overline{C}}C$. (4)
, $k_{A}^{+},$ $k_{B}^{+},$ $k_{C}^{+},$ $k_{A}^{-},$ $k_{B}^{-},$ $k_{\overline{C}}$ .
$k_{A}^{+}=k^{+} \frac{h}{U_{0}}\frac{ZM_{z}}{M_{B}}$ , $k_{B}^{+}=k^{+} \frac{h}{U_{0}}\frac{ZM_{z}}{M_{A}}$ , $k_{C}^{+}=k^{+} \frac{h}{U_{0}}\frac{ZM_{z}M_{C}}{M_{A}M_{B}}$ ,
$k_{A}^{-}=k^{-} \frac{h}{U_{0}}\frac{M_{A}}{M_{C}}$ , $k_{B}^{-}=k^{-} \frac{h}{U_{0}}\frac{M_{B}}{M_{C}}$ , $k_{\overline{C}}=k^{-} \frac{h}{U_{0}}$ .
, $Sc_{A},$ $Sc_{B}$ , Sc , $Sc_{A}=\nu/K_{A},$ $Sc_{B}=\nu/K_{B},$ $Scc=$
$\nu/K_{c}$ . , $K_{A},$ $K_{B}$ , K $\mathrm{A},$ $\mathrm{B},$ $\mathrm{C}$
. $\mathrm{A},$ $\mathrm{B},$ $\mathrm{C}$ ( 1 $\mathrm{M}\mathrm{N}$)
$A=B=0.08$ , $C=0$ (5)
. , A $\mathrm{B}$ . ,
$\mathrm{C}$ . ( 1 $\mathrm{H}\mathrm{G}$ )
0,









4 . (3) 4
, SOR . , $\omega$ $\psi$
, $\psi$
. ,
1 0 , 1 .







. $(Re,$ $Sc_{A},$ $Sc_{B}$ ,
$Sc_{C},$ $k_{A}^{+},$ $k_{B}^{+},$ $k_{C}^{+},$ $k_{A}^{-},$ $k_{B}^{-},$ $k_{\overline{C}})$ , [
,




, , $Sc_{A}=833,$ $Sc_{B}=526,$ $Sc_{C}=1000$ ,
$k_{A}^{+}=1.7\cross 10^{5},$ $k_{B}^{+}=1.8\cross 10^{5},$ $k_{C}^{+}=3.5\cross 10^{5},$ $k_{A}^{-}=4.9\cross 10^{4},$ $k_{B}^{-}=5.1\cross 10^{4}$ ,
$k_{\overline{C}}=1.0\cross 10^{5}$ ,
[ , $Sc_{A}=7.4,$ $Sc_{B}=4.7,$ $Scc=8.93,$ $k_{A}^{+}=1.7\cross 10^{3},$ $k_{B}^{+}=1.8\cross 10^{3}$ ,
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2: . $Sc_{A}=7.4,$ $Sc_{B}=4.7,$ $Sc_{C}=8.9$ . (a), (c), (e), (g):
. (b), (d), (f), (h): . (a), (b): $Re=30$ , . (c), (d): $Re=90$ ,
. (e), (f): $Re=110$ , . (g), (h): $Re=110$ , .
, ,
0 .















. . 2 A $\mathrm{B}$
$Re=30$ .
, $Re=110$ , 2(g) ,
. , A $\mathrm{B}$
, $\mathrm{C}$ . 2
(h) .
$Re$
3: $\mathrm{C}$ $\Phi$ .
4.2 $\mathrm{C}$









, $Re\leq 200$ $\Phi$ .
3 . 3 \nearrow $Re$ , $\mathrm{C}$
$\Phi$ , ‘ $\triangle$ ’ $\Phi$ ,
$‘\circ$ ’ $\Phi$ .
1 , , 2
$\Phi$ 2
.
$(\triangle)$ , $\Phi$ . $Re\sim 180$









( 2(b): $Re=30$ , ) ( 2(d) (f):
$Re=90,$ $Re=110$ , ) ( 2(h): $Re=110$ ,
) 3 . ,
, (2) (3) .
,
$\mathrm{P}_{1}$ ( 1 $\cross$ ) $y$ $v_{1}$ .
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